Introduction
The collapse of the Bretton Woods system of fixed-exchange rates instigated the first significant body of research on the international transmission of shocks and the need for policy coordination. This first generation research was based on the old Keynesian models that did provide a theoretical rationale for policy coordination, but could not generate quantitatively large coordination gains (see Canzoneri Since the publication of the seminal Redux model of Obstfeld and Rogoff (1995) , many contributions have tried to understand more deeply the effects of alternative monetary policies and their potential spillover effects, by changing some key assumptions of the Redux.
However, little attention has been paid so far to the effects of fiscal policy and fiscal policy coordinaton. 1 The sign of the spillovers has been identified in some models, but the estimation of the actual gains from fiscal coordination has not received the same rigorous treatment that has been devoted to the study of the gains from monetary policy coordination. Meyer et al. (2002) , list several reasons that could explain why fiscal policy has been mostly overlooked in this area. The first reason they put forward is the fact that, 1 A survey of NOEM models, focusing on monetary policy transmisson can be found in Lane (2001) . Ganelli and Lane (2002) survey also contributions that address fiscal policy issues. This paper refers to some of the research on fiscal policy surveyed by these authors and reviews additional one.
during the 1970's, the criticism of stabilisation policies in general fell most heavily on fiscal policy simply because fiscal stabilisation had played a major role during the 50's and 60's.
In addition several specific drawbacks have been attributed to the use of fiscal policy as a stabilisation tool. The most frequently cited are: its inflexibility to be changed in a timely fashion, the potentially small effects of temporary measures, such as temporary tax changes, and the fact that fiscal policy is often used for political goals.
Referring specifically to policy coordination between the euro area and the United States, Canzoneri et al. (2002b) emphasise that for reasons similar to those listed above "both the theoretical case and the political momentum for transatlantic policy coordination seem to be lacking at present...". 2 Nevertheless their empirical estimates (albeit imprecise) suggest that there may be sizeable effects of US fiscal shocks on EU consumption and output. They suggest treating fiscal expansions/contractions as exogenous shocks to which the monetary authority has to react. Evaluating the need for policy coordination would then boil down to assessing whether these additional shocks make it more or less desirable for the monetary authorities to coordinate across the Atlantic.
On the other hand, some of the drawbacks of direct fiscal policy coordination could be overcome. To tackle the problem of timeliness, Meyer et al. (2002) suggest that more emphasis be given to the design of "automatic stabilisers". They also highlight other arguments in support of fiscal policy stabilisation. Even if fiscal policy changes take longer to be put in place, they affect the economy faster than monetary policy. In addition, in some cases fiscal stabilisation may be the only viable alternative. In the case of Japan, for instance, where economic activity has been weak and short-term interest rates have reached a zero lower bound, fiscal policy seems the only way to stimulate economic activity. Additionally, in EMU where monetary policy has been delegated to a common independent institution, fiscal policy emerges as the only flexible tool available to individual economies 2 To this has also contributed the fact that the external representation of the euro area in international fora has remained so decentralised. Although the new draft Constitution for the European Union constitutes a base for ensuring a common voice, it remains undefined who will represent that voice (see European Convention, 2003) .
for stabilising country-specific or asymmetric shocks. Whether there is a need for fiscal coordination among EMU member countries remains therefore a fundamental question. Even if the Stability and Growth Pact (SGP), which binds governments in EMU to maintain their budget deficits below 3%, remains in place to address the problem of the expansionary bias in fiscal policy (see Canzoneri et al. 2002b , for a discussion of the presence of a fiscal spending bias in NOEM), automatic stabilisers and discretionary policy within the limits of the SGP could be designed more optimally.
In theory, as well as in practice, the key requirement for policy coordination to be desirable is the presence of externalities. Even though the NOEM literature has paid relatively little attention to fiscal policy, some results can already be inferred regarding the potential signs and magnitudes of fiscal spillovers. This paper reviews the analysis of fiscal policy
in recent new open economy macroeconomic models, focusing on two main points. The first is the identification of potential spillover effects to third countries resulting from discretionary fiscal policy in one country in a non-stochastic context. Some additional results are derived to test whether the exchange rate regime (flexible or fixed) matters for the size of the spillovers (relevant for EMU) and whether the type of policy (balanced-budget or debt-financed) matters (relevant for the Stability and Growth Pact and for the current debtfinanced tax cuts in the US). 3 The choice of a fixed exchange rate over a flexible regime only seems to postpone the costs from the short to the long run, but the type of policy financing is crucial to determine if the external impact of a fiscal expansion by one country is positive or negative. The second part of the analysis reviews the assessments made so far of the potential gains from pursuing non-cooperative and cooperative fiscal stabilisation policies, in a stochastic environment. Even when large spillover effects are identified, coordination would only be useful if it can improve significantly upon nationally oriented policies There are still very few contributions addressing this question but, among these, Kim and Kim 3 Here we compare a flexible exchange rate regime with a fixed exchange rate regime. This would address the question of whether coordination among EU countries could be more important than coordination among two countries with an independent floating regime, e.g. the US and the UK. Caselli (2001) instead compares an asymmetric peg (such as the hard Exchange Rate Mechanism) with a symmetric peg (such as monetary union).
(2003) already give evidence that the gains can be potentially large. As a final note, however, attention is drawn to the need to reflect on some fundamental questions that have emerged as research in this area progresses, mainly about how to model fiscal policy and how to think about the interactions between fiscal and monetary policy.
The New Framework of Open Economy Macroeconomics
The first main difference between the new models and the old Mundell-Fleming-Dornbush (MFD) analysis is their micro-founded nature. The demand for products and the supply of labour result from the maximization of consumers' preferences, while output supply and prices result from the maximisation of firms' profits. Short-run price rigidities are the main feature inherited from the MFD, but the output dynamics generated by this assumption are better justified by the presence of monopolistic producers and profit margins, which ensure that in the short-run output is determined by demand.
In addition money demand is also introduced with a microeconomic foundation, usually by introducing money in the utility function. 4 The money demand equations that result from utility maximisation are substantially different from the money demand equation typically assumed in the MFD framework. In NOEM models that introduce money in the utility function, money demand is a function of disposable income, while in MFD models it appears as a function of gross income. This difference can generate different dynamics for output and the exchange rate.
To give an idea of the dynamics that can be generated in NOEM models, this section will present their key ingredients, outlining in more detail the particular assumptions of the Redux model. Different assumptions have been studied in the literature but mostly to analyse their impact on the transmission of money supply shocks. 5 Hence it is useful to return to the Redux starting point to address fiscal interactions. 4 Alternatively money could be introduced using Cash-in-Advance constraints. See Coutinho (2002) for an example of a NOEM model with such constraints. 5 For more exhaustive surveys of the NOEM literature see Lane (2001) and Ganelli and Lane (2002) .
Preferences
In NOEM, the allocation of resources between consumption, work effort and assets is based on the maximisation of the utility of households. The functional form that has been typically adopted for the consumers' utility takes the form:
where C is a consumption bundle, M/P are real money holdings and Y is output (linked to work effort through a production function). The form of the functions U, H, V is an important choice, since results have been shown to differ, sometimes crucially, according to the specifications chosen. The most often used are constant elasticity functions:
In the Redux model of Obstfeld and Rogoff ρ = ε = 1, and U, and H reduce to logarithmic functions. With these assumptions optimal money holdings are proportional to the nominal consumption. The disutility from work effort in the Redux takes the quadratic form with ν = 2. It assumes a disutility of labour of the form −φL, where L is labour and φ a positive parameter, and a production function of the form Y = AL α , where α = 1/2 and K = 2φ/A 1/α . The variable A is labour productivity (a rise in A is captured by a fall in
In the Redux model consumption preferences are over a basket of product varieties C(z) produced in the home and foreign country:
where σ > 1. In this case the elasticity of substitution between home and foreign goods and the index of monopolistic distortion are implicitly the same. Corsetti and Pesenti (2001) separate the elasticity of substitution between home and foreign products using a Cobb-Douglas function to aggregate home goods and foreign goods into a total consumption basket. This implies a unitary elasticity of substitution between home and foreign goods, while the elasticity of substitution between varieties of each good remains equal to σ. In
Corsetti and Pesenti's specification the unitary elasticity of intratemporal substitution is equal to the elasticity of relative net output demand with respect to relative prices. Therefore, when the relative price of the home good decreases, demand for that good increases relatively to the foreign good. Home income increases relative to foreign income but home purchasing power declines proportionally; therefore there is no incentive for international lending or borrowing: terms-of-trade movements provide complete risk sharing. In the Redux model however, the elasticity of substitution is bigger than one, hence home income increases relative to foreign income by more than the decline in the terms of trade and home residents are willing to lend resources abroad for consumption smoothing purposes.
Although Corsetti and Pesenti's formulation shuts down the current account channel, it allows us to obtain analytical solutions without recourse to loglinearisations even without imposing symmetry across countries, so that the impact of structural differences across countries can be easily analysed. However, Tille (2001) shows that the assumption of a unitary elasticity of substitution between home and foreign goods may be too restrictive.
He uses a model where the overall consumption basket is a CES aggregate of the home and foreign goods baskets, C H and C F respectively:
where n is the relative size of country H. C H is a composite of goods produced at Home, aggregated with a constant elasticity σ, which also measures the degree of monopolistic competition within the country; and C F is a similar composite of goods produced in the foreign country. This specification encompasses the Redux when θ = σ, and Corsetti and Pesenti (2001) when θ = 1 < σ. The larger θ, the larger the degree of substitutability between home and foreign goods, and the stronger the expenditure-switching effect caused by shocks to the economy.
Price Setting and Nominal Rigidities
In the Redux model, prices are fixed simultaneously by all producers for one period. This implies that one period after the shocks the economy is again at steady-state. The assumption of simultaneous pricing decisions for all firms has been relaxed in subsequent models with Calvo or Taylor-type contracts. This allows us to generate persistency in the effects of shocks. 6 The nominal rigidities can also take the form of pre-set wages, instead of pre-set prices. When firms face a constant elasticity of demand and therefore set prices as a constant mark-up over marginal costs, the wage stickiness fully translates into price-stickiness, hence pre-setting wages or prices result in the same transmission of shocks.
It is also assumed that there are no impediments to trade, so that the law of one price holds. Therefore, home's consumer price index corresponding to the consumption bundle (1) is given by:
where E is the nominal exchange rate (domestic currency per unit of foreign currency).
Since the foreign consumption bundle has the same composition as the domestic, it follows that purchasing power parity holds in this model, while the terms-of-trade P (h)/EP * (f ), defined as the ratio of the price of exports (price of goods produced domestically) to the price of imports (price of goods produced abroad), moves in response to shocks in the global economy. 7 Another important assumption of the Redux regarding pricing and international trade is the assumption that prices are fixed in the exporters' currency. This has implications for how the terms-of-trade move in reaction to nominal exchange rate shocks. Under this assumption, the domestic terms-of-trade increase (improve), according to our definition, 6 See Lane (2001) for a detailed discussion on this point. 7 We maintain this definition throughout the paper. An increase in P (h)/EP * (f ) will be referred to as an improvement in the home country's terms of trade, since it implies that the home country receives relatively more for its exports while paying relatively less for its imports. The opposit is felt by foreign country, therefore an increase in P (h)/EP * (f ) corresponds to a worsening in the foreign country's terms of trade.
when the domestic currency appreciates (when E falls), while the opposite would occur if prices where rigid in the currency of the importer (local currency pricing). Many contributions have analysed the implications of considering local currency pricing or of intermediate degrees of pass-through (see Lane, 2001 , for a survey), which boil down to eliminating or reducing the expenditure-switching effect of a nominal exchange rate change, through which a depreciation of the domestic currency will cause the relative price of domestic exports to fall and redirect world demand towards domestic products.
Budget Constraints
The literature has considered both asset market completeness and incompleteness. With asset market completeness and the law of one price, there is complete risk sharing between countries and no shifts in wealth arising from exogenous shocks. This assumption eliminates the current account as a channel of transmission. It is important to note that the nature of asset markets is irrelevant in the set up of Corsetti and Pesenti (2001) , since the unitary elasticity of substitution between home and foreign goods already ensures complete risk sharing. In the Redux model, in which elasticity of substitution between home and foreign goods is larger than one, financial markets are assumed to be incomplete with only one riskless bond being traded internationally, such that the individual j's budget constraint takes the form:
where M is money holdings, B a one-period riskless bond and T are net taxes.
As a mirror image of the consumer's budget constraint, the consolidated budget constraint of the fiscal and monetary authorities typically takes the form:
This constraint assumes no government spending. In section 3 the model will be extended to include fiscal policy.
Demand Curves, First Order Conditions and the Current Account
Under the assumptions of the Redux, expenditure minimisation ensures that the demand of individual j for product z will take the form:
With no home bias in private consumption the total demand faced by the producer of good z is given by:
Given the demand curve faced by each producer, the maximisation of the representative consumer's utility subject to the budget constraint will define three main optimal relationships: the Euler equation, the money demand equation and the labour-leisure trade-off.
Considering no heterogeneity between consumers within one country (therefore eliminating the superscripts j) these conditions in the Redux are the following for the home country:
The conditions for the foreign country are parallel to this, with foreign variables indexed by an asterisk. Consolidating the consumer's budget constraint with that of the authorities gives the current account relationship. In the Redux, the current account relationship for the home country takes the following form (a parallel condition holds for the foreign country):
Symmetric Steady State and Log-linearised Equations
The Redux although relatively simple, does not have a closed-form solution. An approximate solution can be found by log-linearising the equilibrium conditions around the steady state. The initial symmetric steady state in the Redux is characterised by the following conditions:
The model can then be linearised around this steady state.
The Short-run Equilibrium
Since prices take only one period to adjust, the model is reduced to two periods: the short run, when prices remain fixed, and the long run, after adjustments take place. For this reason it is possible to drop the time subscripts and distinguish long-run variables with an upper bar. The labour-leisure trade-off is not binding in the short run and output is demand determined. 8 Using the optimality condition for the money market it is possible to define an equilibrium locus between the exchange rate and relative consumption, which is downward sloping. An upward-sloping schedule between these two variables is found using optimality conditions other than the money market (and the labour-leisure trade-off).
With symmetric parameters, it is useful to resort to the Aoki method: differences between the equilibrium equations allow us to obtain the impact on relative variables (e.g.
home output minus foreign output), while the sum of equilibrium equations allows us to obtain the results for the world aggregates x w = nx + (1 − n)x * , where n is the relative size of the home country and x is any variable of interest (expressed in percentage deviation from its steady state value). The overall effects on x and x * can then be obtained by combining the relative and aggregate effects, such that x = x w + (1 − n)(x − x * ), and
The Long-run Equilibrium
In the long run, the labour-leisure trade-off is binding. It defines an equilibrium schedule between long-run relative consumption and net foreign assets. The long and short-run current account conditions pin down net foreign assets in terms of shocks.
Welfare Analysis
The welfare effect of marginal shocks can be assessed by log-linearising the utility function.
In the case of the Redux this yields:
where U R is the consumer's utility excluding the utility from holding money balances. This log-linearisation cannot be used to assess the impact of large shocks. One of the advantages of the model by Corsetti and Pesenti (2001) over the Redux is the fact that it has closed form solutions, allowing us to study the welfare effects without resorting to log-linearisation, which enables one to consider large shocks. 9 3 Fiscal Policy in the NOEM framework
Redux
In Obstfeld and Rogoff's (1996) extension of the Redux model, government spending is introduced as a basket of public consumption goods aggregated in the same way as for private consumption, such that there is no home bias in government spending:
he demand schedule for each public consumption good is given by:
Within the limits of the firms' and/or workers' participation constraints (see Corsetti and Pesenti, 2001 ).
Government spending enters as an exogenous shock to the demand schedule of every producer:
The consolidated budget constraint of the fiscal and monetary authorities is also extended to consider government consumption:
The other building blocks of the model and steady state conditions remain the same as in the previous section. Log-linearising the model around a symmetric steady state, assuming that initial asset holdings are equal to zero, yields the following system of linear equations:
where lower case letters denote percentage deviations of upper case variables from their initial steady state values. 10 With no home bias in government consumption, a balanced-budget increase in government spending increases demand for both domestic and foreign goods while the tax bill 10 The algebra needed to derive these equations is described in detail in Obstfeld and Rogoff (1996) . falls on domestic residents. A rise in home government spending increases world output.
At home, however, the rise in output is not enough to offset the rise in taxes at home; therefore home consumption falls. Lower consumption implies lower money demand requiring a depreciation of the currency when prices are fixed. This raises demand for domestic goods and lowers demand for foreign goods, further rising output in the home country and dampening it abroad. When the domestic fiscal expansion is temporary, the net effect on foreign output in the short run is positive, because the direct effect of an increase in world demand is stronger than the negative effect caused by the depreciation of the home currency. However, when the domestic fiscal expansion is permanent, the negative effect of the depreciation dominates and the overall impact on foreign output is negative in the short run. This spillover effect is at odds with the predictions from MFD models. In the MFD models a fiscal expansion by one country leads to an appreciation of its currency and an increase for the demand of foreign products.
If the domestic fiscal expansion is temporary, the home country runs a deficit as in the standard flexible price intertemporal model. There is a fall in the long-run relative price of home goods and long-run relative output increases, while relative consumption goes down with the decrease in net foreign assets. In this case, the expansion reduces foreign output in the long run because in the long run there is no exogenous expansion of world demand (since the shock is temporary), but only a negative impact caused by the re-direction of world demand towards home goods (which became cheaper). Table 1 summarises the effects of a temporary fiscal expansion (see Appendix A.1 for details on these and other results presented in this section, most of which are also outlined in Obstfeld and Rogoff, 1996) .
On the other hand, when the domestic expansion is permanent, the home country runs a surplus. With a permanent shock, the short-run nominal exchange rate depreciates by more and the positive impact of the depreciation on net foreign assets due to an increase in disposable income becomes larger than the negative impact of the increase in public consumption. 11 In the long run there is still a decline in the relative price of home goods because 11 Ganelli and Lane (2002) point out that this holds when the elasticity of intertemporal substitution of Table 1 : Effects of a temporary balanced-budget increase in government spending in the
the upward pressure on relative prices due to the increase in net foreign assets is more than offset by the downward pressure caused by the increase in long-run public consumption.
The permanent fiscal expansion decreases long-run domestic private consumption at home and increases it abroad. Long-run income increases both at home and abroad. In this case the long-run spillover effect on foreign output is positive because there is a positive direct effect caused by the increase in world demand due to the fiscal expansion that offsets the negative impact caused by the decline in the relative price of home goods (which shifts demand away from foreign goods).
12
Considering marginal changes in government spending, it is possible to evaluate the overall impact using the log-linearisation of consumer's utility function:
verall, a domestic balanced-budget fiscal expansion (temporary or permanent) decreases welfare at home and increases it abroad. The reverse is true for a balanced-budget tax cut (fiscal contraction).
real money balances is smaller than 1 + θ, which is the case with the Redux logarithmic preferences for real balances. With fixed prices, an unanticipated permanent increase in government spending tilts the time profile of output, since output rises more in the short-run than in the long-run on account of the temporary nominal rigidity, leading to a fall in the short-run real interest rate. 12 The effects of a permanent fiscal expansion are shown in the Appendix A.1, and correspond to the results found in Ganelli (2003) for the case where fiscal spending does not enter the utility function (the case of γ = 0 in his model).
The beggar-thyself nature of a fiscal expansion in the Redux can be moderated by having government spending entering directly in the utility function. Ganelli(2003a) shows that with utility-enhancing government spending a domestic fiscal expansion can have a positive effect on welfare if the direct effect in utility more than offsets the negative welfare effects due to the crowding out of private consumption.
Fixed-Exchange Rate Redux
Maintaining the assumption of no-home bias in government consumption, a balanced-budget increase in government spending increases demand for both domestic and foreign goods. In the short run home and foreign output increase by the same amount through this effect. At home, the rise in output still cannot offset the rise in taxes; and therefore home consumption falls. Lower consumption implies lower money demand requiring a depreciation of the currency when prices are fixed. This time the exchange rate cannot change, hence money supply has to accommodate the change in relative consumption. With no change in the nominal exchange rate, there are no further effects on output: relative output does not change.
Under a fixed exchange rate, independently of whether the fiscal expansion is permanent or temporary, the overall effect on total relative consumption (private plus public) is positive.
Since relative output does not change, net foreign assets decrease in the home country. Longrun relative consumption decreases and the long-run relative price of home goods declines.
The fall in the relative price of home goods leads to an increase in relative output in the long run. This relative price change is stronger than in the case of a flexible exchange rate regime. Table 2 summarises these results. Interestingly, the overall effect of a fiscal expansion on welfare is the same under a flexible or a fixed exchange rate regime (see Appendix A.2 for details). The lower decrease in leisure in the short run under the fixed regime exactly offsets the larger negative impact on short and long-run consumption and on long-run leisure.
It is important to note that the assumptions regarding monetary policy are important to determine the results, since monetary policy will determine the response of short-run Table 2 : Effects of a balanced-budget increase in government spending in a fixed-exchange
aggregate consumption. Here we assume that in the two regimes the world money supply remains fixed. Caselli (2001) instead compares an asymmetric peg (such as the hard Exchange Rate Mechanism), where the world money supply has to change in response to shocks because only one country adjusts to keep the exchange rate fixed, with an symmetric peg (such as monetary union), where the world money supply is kept constant.
Perfect Risk Sharing
Betts and Devereux (1999) extended the Redux model to include complete asset markets, while keeping the assumption of no home bias in government spending, and found that in this case the costs of a fiscal expansion were shared equally by the two countries. As men- > 1) , the effect of a domestic fiscal expansion on welfare abroad is always negative: a fiscal expansion increases the relative price of home goods reducing demand for the home good, if the goods are substitutes demand for the foreign good increases and so does labour supply, while foreign consumption decreases due to the negative impact on wealth due to the deterioration of the foreign country's terms of trade.
If home and foreign goods are complements (ρ < 1), labour supply abroad decreases and the final effect depends on the relative weight of consumption and leisure in the utility, but Corsetti and Pesenti argue that the effect is negative for a wide range of parameter values.
Tille (2001) adopts a more general specification where the within-country elasticity of substitution σ, the cross-country elasticity of substitution θ and the coefficient of risk aversion ρ are allowed to vary independently (the indexes assumed for the aggregation of goods were described in section 2.1. 13 This specification encompasses the Redux when ρ = 1 < σ = θ, and Corsetti and Pesenti (2001), when θ = 1 < σ. As in Corsetti and 13 The elasticity σ has to be between 1 and +∞ to ensure stability, but θ can be bigger or smaller than Pesenti (2001), the results differ from the Redux, not only because complete home bias in government expenditure is assumed, but also, and more importantly, because cross-country substitutability is going to determine the strength of the expenditure-switching effect of shocks. Assuming that ρ = 1 for simplicity, when θ > 1, goods produced in different countries are close substitutes, and the Marshal-Lerner-Robinson (MLR) is satisfied. In this case, a fiscal expansion causes the net present value of revenues to fall (because substitution towards foreign goods caused by an increase in the relative price of home goods in the long run offsets the long-run improvement in home's terms-of-trade), while the opposite is true when θ < 1.
14 If government spending enters the utility of consumers, then home consumers will be better off in welfare terms following a domestic fiscal expansion, but this effect will be lower the higher the elasticity of substitution between home and foreign goods.
For this reason, when direct utility from government expenditure is omitted, the welfare impact of a domestic fiscal expansion can be negative when the substitutability between home and foreign goods is high (beggar-thyself effect). Tille finds that the foreign country is always negatively affected by a domestic fiscal expansion, regardless of the assumptions concerning the utility of government spending. This beggar-thy-neighbour effect is stronger the lower the degree of cross-country substitutability, because with low substitutability, the deterioration of the foreign country's terms-of-trade is not compensated by a significant shift in demand towards foreign goods.
Government Debt
In the previous models Ricardian equivalence holds, therefore there is no role for government debt. In these models only balanced-budget fiscal policies can be analysed. One way one. It is also assumed that θρ > ρ − 1. The letters for the parameters follow the notation adopted in this paper, which is different from the one adopted in Tille (2001) , where 1/σ is our ρ, ρ is our θ, and θ is our σ. 14 In the case of high substitutability between home and foreign goods (θ < 1) there is a depreciation of the home currency in the short-run (like in the Redux) but the terms of trade improve in the long-run. In the case of low substitutability (θ < 1) the terms of trade improve both in the long and in the short-run.
In both cases the long-run effect dominates. In Corsetti and Pesenti's (2001) case of θ = 1, the short-term impact on the terms of trade is zero.
to break down the Ricardian equivalence is to consider overlapping generations. Ganelli home consumers leads them to increase short-run consumption (the benefits for home agents are strong enough to compensate for the fact that there is a positive probability that they may be alive to repay the debt next period). Since the increase in consumption falls both on home and foreign products, profit shares increase at home and abroad leading to a further increase in consumption both at home and abroad. The increase of home consumption is greater than the increase in foreign consumption, hence domestic money demand increases relative to foreign demand, leading to the appreciation of the home currency. Analytically, the short-run effects of debt-financed tax cuts on consumption and on the exchange rate can be summarised as follows: 15 (c − c
where a 1 , a 2 , a 3 , a 4 and a 5 are positive coefficients, ψ is the weight of the disutility of labour in the utility function, q is the probability of surviving, R 0 is the steady-state gross real rate 15 The results for short-run relative consumption and output can be found in Ganelli (2003b) . The results for the log-linear world aggregates are derived in the Appendix.
of interest and d is the increase in debt required to finance the tax cut. 16 Since short-run world consumption and relative consumption both increase following a debt-financed tax cut by the home country, the overall impact of this policy on short-run home consumption is positive. The effect on short-run foreign consumption, however, depends on whether the increase in world demand is enough to compensate for the decline in the foreign country's terms-of-trade. Carrying out simulations for a range of reasonable parameter values suggests that the effect is likely to be positive (the simulations and baseline parameters are explained in Appendix A.3).
The short-run appreciation of the home currency leads to a decline in relative output (in the short run output is determined by demand and is not influenced by supply-side labourleisure trade-off decisions). However, since world output increases due to the increase in consumption both at home and abroad, the overall effect on domestic output is ambiguous, but the negative effect caused by expenditure-switching is smaller the larger the size of the country. Overall, the simulations show that the effect is most probably positive. The output spillover effect on the foreign country is always positive regardless of the size of the country. Analytically, these are the short-run effects on output:
The simulations (see Appendix for details) also show that the short-run impact on welfare is likely to be positive for the home country and negative abroad. The effects decline as the probability of staying alive next period, q, increases. The spillover welfare effects on the foreign country only appear to be positive when the home country is small (less than 0.3 of the world market for the baseline simulation values) or when the elasticity of substitution 16 The expressions for the coefficients a i in terms of the structural parameters are:
between varieties is low (for this result, the elasticity of substitution should be less than 4.5, while the literature, e.g. Rottemberg and Woodford (1998), usually calibrates this parameter above 7). Figures 1, 2 and 3 show the sensitivity of the simulations to these parameters.
To assess the long-run impact of the tax cut financed by debt, it is sufficient to observe that net foreign assets decrease and the country runs a deficit. Long-run relative consumption decreases and the long-run relative price of home goods falls, leading also to an increase in relative output. Hence, in the long run this policy has detrimental effects for the welfare in the home country and positive effects for the foreign country. 17 The overall assessment of the policy depends on the relative weight with which the fiscal authorities value the welfare of current and future generations. Simulations suggest that the short-run impact is likely to dominate, and therefore a debt-financed tax cut is likely to be beggar-thy-neighbour.
However, reasonable parameter values in this model do not seem to produce spillover effects above 0.02% for an increase in debt of 1% (percentages of steady state output). This finding that spillovers are small would concur with simulations carried out with several general equilibrium macroeconomic models (see Gros and Hobza, 2001 ). But it is important to notice that the model is a non-stochastic model with many simplifying assumptions that could be relaxed. The sign rather than the size of the effects should be taken as the main point of the exercise, which shows that including non-Ricardian elements in the analysis can substantially alter the predictions of the Redux.
As pointed out by Ganelli (2003b) , this model can partially explain the effects of the tax cut announced in 2001 by the US administration. According to the model, this announcement will have contributed to strengthen the dollar in that year. The model also predicts that, in the long run, the announcement should result in a depreciation of the US currency driven by a deterioration in net foreign assets. This is what happened following the tax cuts of the Reagan administration. This time however, the long run seems to have come 17 Notice that in the long run the relative responses are enough to assess the overall impact on each variable, since long-run world consumption and output do not change when government spending is kept constant (for details see Appendix A.3).
rather quickly, since the dollar started to fall against other major currencies immediately since the second quarter of 2002. However, this can be justified by the fact that the US is now the world's largest debtor and that, therefore, concerns about the sustainability of the US current account have set in much faster than before.
The effects of a debt-financed increase in government expenditure, assuming no home bias in public consumption, are outlined in Ganelli (2003b) . This measure can be seen as the sum of a debt-financed tax cut and a balanced budget increase in government spending.
In this case, the effects on the exchange rate are ambiguous. In the short run, the "debt" effect pushes for an appreciation, while the "balanced-budget" effect pushes for depreciation.
Therefore, in this model, when countries are allowed to accumulate debt, fiscal expansions can be welfare improving for the home country. However, if countries are bound by rules limiting the size of the budget deficits, the country is more likely to benefit from fiscal contractions instead (balanced-budget tax-cuts), in the same way as in the Redux model.
Fiscal Policy Coordination
It is important to note that the identification of policy spillovers per se does not necessarily were no other plausible distortions that could drive the cooperative and Nash solutions sufficiently apart.
In the NOEM literature, monopolistic competition is an additional source of inefficiency, but Obstfeld and Rogoff (2002) show that it must still be coupled with other distortions such as financial market frictions or distortionary taxes to generate first-order gains from cooperation. Otherwise, the cooperative solution will always target the flexible price equilibrium, which will also be a Nash solution. In their model, which is a stochastic version of the Redux where the intertemporal elasticity of substitution ρ is allowed to be different from 1, this occurs precisely when ρ = 1 (the case of the Redux) or when all shocks are symmetric. Whenever these conditions are not met, the sharing of tradable consumption risks is not efficient and there is another distortion in addition to the one caused by monopoly.
Hence the optimal cooperative policy will strike a balance between improving the risk sharing and mitigating the price rigidities. However, making ρ differ from one in their model is 18 Direct utility from money balances tends to be ignored to avoid dealing with the accompanying incentives for central banks to generate surprise inflation or deflation. Direct utility from government spending would create the additional objective of stabilisation of government expenditure.
not sufficient to generate large gains. But following this direction, Sutherland (2002) shows that adopting a constant elasticity of substitution (CES) aggregation for the consumption bundle together with the assumption of financial market imperfections can generate such potentially large gains. 19 However, this and other similar promising extensions to the Redux result in a welfare function that depends on the first as well as on the second moments of the variables. Since the first moments of the relevant variables depend also on the second moments, it becomes necessary to calculate the solution of a second-order approximation of the model to obtain an accurate measure of welfare (see Kim and Kim, 2002) . This type of solution is more difficult to obtain and the necessary computational methods have only recently been applied to these problems. 20 So far, the main focus of attention in this "second-generation" literature has been mon- By focusing only on the cooperative solution they avoid the problem of calculating first moments because in the cooperative solution these terms drop from the welfare function and a first-order solution to the model is enough to measure the changes in the joint utility.
In their model consumers derive direct utility from fiscal expansions and there is complete 19 Benigno (2001) had already shown that these two features increased welfare in the cooperative solution but, using a first order approximation to solve the model, could not estimate accurate Nash solutions in order to assess the net gains from coordination. Sutherland (2002) is able to estimate these gains with a second-order solution method. 20 Alternative methods are proposed in Schmitt-Grohe and Uribe (2001) and in Sutherland (2002) . Christopher Sims also proposes a different method for which the computational routines are available with notes at http://eco-072399b.princeton.edu/yftp/gensys2/ home bias in government purchases. They show that the optimal fiscal policy will close the terms-of-trade gap between the two regions in the union. They also show that there are benefits of commitment over discretion, because under discretion fiscal policy is less active and less persistent towards stabilising shocks than under commitment resulting in a lower level of welfare. Finally the model is also used to calculate the gains from using public spending for macroeconomic stabilisation. In their benchmark calculation the gains amount to a permanent consumption gain of about 0.6% of steady-state output. However, to estimate the net gains from coordination it is necessary to obtain estimates of the levels of welfare when each individual country plays Nash. This requires a second-order accurate solution of the model. Their results show that in this model the optimal tax policies respond pro-cyclically to productivity shocks (positive productivity shocks prompt a reduction in taxes). They find gains from fiscal policy stabilisation of about 0.007% and 0.001% of output, depending on the type of policy analysed, and additional welfare gains from tax policy coordination relative to the Nash outcome of approximately 33%. In their calibrations the coefficient of risk aversion is equal to 2. Table 3 summarises their results. Table 3 : Gains from stabilisation and coordination using alternative tax policies under flexible exchange rates (percent of output). may be able to match better the stylised facts found with VAR analysis (these empirical estimates however are still very imprecise and should be taken with reservations). In the overlapping generations model described in section 3.5, a debt-financed fiscal expansion was in fact able to generate a wealth effect that led to an increase in consumption. Hence, from an empirical perspective it seems more plausible to proceed with the analysis of policy coordination using models of this type. Also from a practical view point, most fiscal policy actions are debt-financed rather than balanced-budget; hence it seems natural to use models which allow us to analyse debt-financed policies.
Capital Income Tax Policy Labour Income Tax Policy
But another important point, the interaction between monetary and fiscal polices, has so far been essentially overlooked, mainly for the sake of simplicity. This however is also likely to be an important issue, since monetary policy determines how consumption ultimately responds in the short run. In the fixed exchange rate version of the Redux presented in section 3.2, the world money supply was kept constant, for instance. This determined that short-run aggregate consumption did not change. Also due to the effects of money growth on consumption, Caselli (2001) shows that the impact of fiscal consolidation depends on whether a fixed exchange rate regime is symmetric (e.g. European Monetary Union)
or asymmetric (e.g. ERM). The choice of monetary regime and the way monetary and fiscal authorities interact is therefore likely to be crucial for welfare comparisons and hence deserves thorough consideration.
Conclusions
The main goals of this article were to review the analysis of fiscal policy within recent new open economy macroeconomic (NOEM) models, and to try to address a number of outstanding questions, while also pointing to some challenges for future research. The analysis focused on two points: firstly, on the identification of potential spillover effects to third countries resulting from an active fiscal policy in one country in a non-stochastic context; secondly, on the assessment of the potential gains from pursuing non-cooperative and cooperative fiscal stabilisation policies.
There has been relatively little research on fiscal policy in the NOEM literature, but nevertheless some important results can be highlighted concerning the impact of unanticipated changes in fiscal policy at home and abroad. In the basic model, the Redux, a domestic balanced-budget fiscal expansion prompts a depreciation of the home currency's nominal exchange rate and a deterioration of the home country's terms of trade (defined as the ratio of the price of home goods to the price of foreign goods), which is at odds with the predictions of the traditional Mundell-Fleming-Dornbush (MFD) model where a fiscal expansion by one country leads to a appreciation of its currency. Moreover, in the Redux model, the negative impact of the deterioration in home's terms of trade both in the short run, when prices are fixed, and in the long run, dominates the expenditureswitching effect triggered by the fall in the relative price of the goods produced at home.
Hence, in terms of its impact on welfare, the domestic fiscal expansion is beggar-thyself and prosper-thy-neighbour. Households in the home country are worse off because they work more and consume less (their income is lower due both to the increase in taxes needed to finance the fiscal expansion and to a decline in sale's revenues), while foreign households work relatively less and consume more. In order to understand whether the exchange rate regime is important to determine the results, we re-estimate the effects of a domestic fiscal expansion in a fixed exchange rate version of the model. It turns out that the estimated impact on the intertemporal welfare of consumers is the same under flexible or fixed rates (keeping the world money stock constant under both regimes). Under fixed exchange rates, the costs/benefits of fiscal policy are simply postponed from the short to the long run. In the case of the home country, for instance, the short-run costs of the fiscal expansion are smaller because there is no adjustment in the terms of trade (since prices are sticky and the nominal exchange rate is not allowed to change). This however is counterbalanced by higher long-run costs, since in the long run the terms of trade decline by more than in the flexible exchange rate model, because the deterioration of the net foreign asset position is stronger under fixed exchange rates (as the decline in relative wealth due to the increase in taxation is not compensated by a short-run expenditure switching-effect towards home goods, which under flexible exchange rates is brought about by an exchange rate depreciation).
There are two main assumptions that seem to drive the effects a fiscal expansion in the Redux: (i) the assumption of no home bias in fiscal spending; and (ii) the assumption that the degree of within-country substitutability (substitutability between the varieties of the good produced within the country), which must be bigger than one, is the same as the degree of cross-country substitutability (substitutability between the goods produced by the different countries). If (i) does not hold, and there is instead home bias in government spending, it is no longer true that home households must split the direct benefits of an increase in demand with foreign households, while baring all the costs trough higher taxes.
Hence, in net-present-value terms there is an improvement in the terms of trade of the home country, as opposed to the decline observed in the Redux. Assuming complete home bias in government spending can alter the beggar-thyself and prosper-thy-neighbour effects of a domestic fiscal expansion depending on the relationship between the within and the crosscountry substitutability. If the cross-country substitutability is sufficiently low the fiscal expansion will be prosper-thyself and beggar-thy-neighbour, because the improvement in the terms of trade of the home country will not be offset by a large shift in demand towards foreign goods. In this case foreign consumers will be worse off because the expenditureswitching effect will not be strong enough to compensate for the deterioration in the foreign country's terms of trade.
An alternative setup where a domestic fiscal expansion can prosper-thyself and beggarthy-neighbour is one where the Ricardian equivalence no longer holds and fiscal expansions are debt-financed. Using the overlapping generations model described in Ganelli (2003b) we show that, in most cases, a tax cut financed by debt at home will improve welfare at home and reduce it abroad. This occurs because, once more, the effect which is most likely to dominate is an increase in consumption at home and a decline abroad caused by a change in the terms of trade in favour of the home country. In the absence of Ricardian equivalence, a debt-financed fiscal expansion generates a wealth effect in the home country which prompts a short-run appreciation of the home currency, more in line with the predictions of the old MFD framework.
It is important to note that the identification of policy spillovers per se does not necessarily imply gains from policy coordination, because in some situations the authorities can reach a similar, or even identical, outcome acting independently or jointly. Research on monetary policy has shown that it is theoretically possible to generate large gains from coordination, but that has been achieved at the expense of analytical tractability. Regarding fiscal policy, Kim and Kim (2003) give already an example where the gains can be potentially large, but more research needs to be pursued to test the robustness of the results to other types of policy and model specifications. In particular, the estimation of coordination gains has so far been carried out using models where the Ricardian equivalence holds and where only balanced-budget policies can be analysed. Canzoneri et al. (2002b) point out that future research should focus on deviations from Ricardian equivalence, which could bring the fiscal policy transmission in the models more in line with stylised facts found so far in vector auto-regressive (VAR) analysis. In particular, the empirical finding that consumption increases in the short run in response to an increase in government spending is at odds with the theoretical predictions of the Redux and many of the extensions that have been used so far to quantify the gains from coordination. An overlapping generations model of the type described in section 3.5 would be able to generate this response, but has not yet been used to estimate coordination gains. These kind of models also have the advantage of allowing us to analyse debt-financed changes in fiscal policy, which are more often observed empirically than balanced-budget ones.
Finally, it has been pointed out that more thought should be put into how to interpret fiscal policy is these models. Should it be simply interpreted as an additional shock to which monetary policy should respond or can it be interpreted as a useful stabilisation tool? Can simple fiscal policy rules be used as a proxy for the design of optimal fiscal stabilisers?
Another important issue that was highlighted as deserving particular attention is the interaction between fiscal and monetary policy, which has in most cases been overlooked, but seem to be important, at least from a theoretical perspective.
here tot stands for home's terms of trade. Using the Aoki decomposition c = c w + (1 − n) (c − c * ) and y = y w + (1 − n) (y − y * ), it is possible to obtain:
ence, the effects of temporary increases in government spending can be summarised as follows:
While the multipliers of a permanent increase in government spending, such that g = g; g * = g * , will be:
For marginal changes in government spending, it is possible to calculate their welfare impact by substituting the results into the log-linear social utility function: 21
to obtain:
.
Fixed Exchange Rate Redux
In the fixed exchange rate regime, the exchange rate is kept constant both in the short and in the long run, such that e = e = 0. Except for this constraint, the log-linearised equations of the model are the same given in section 3. From the money demand equations this implies that:
Since P P P holds, the other immediate implications of exchange rate stability are:
Subtracting now the two SR-current account equations gives:
Subtracting also the LR-current account equations, it is possible to write:
As in the flexible exchange rate version of the model, the log-linearised system implies that:
y − y * = σe
Notice that in this regime short-run relative output remains constant:
Replacing these results in the difference of the LR−current accounts (3), taking into account that e = e = 0, gives:
Substituting now b in the difference of the SR−current accounts (2), recalling that c − c * = c − c * yields:
ong-run relative output can be obtained by replacing (c − c * ) into the labour-leisure tradeoff equation:
he multipliers for a fiscal expansion in the fixed exchange rate regime can be compared to those obtained in the flexible exchange rate version of the model:
Recall now that the fixed exchange rate requirement implied that m − m * = c − c * . Hence:
ggregate consumption depends on the type of the monetary arrangement. Since the aim is not to compare different types of fixed exchange rate regimes, we maintain the same assumption regarding the world money stock as under flexible exchange rates, that is m w = m w = 0. Therefore:
nce more we estimate the impact of marginal changes in government spending on welfare by substituting the results into the log-linear social utility function to obtain: h is financial wealth accumulation; and (1 − q) is the probability of death; all remaining parameters are defined as before. Parallel conditions hold for the foreign economy. It can be shown (see Ganelli, 2003b) that the steady state level of the gross real interest rate must satisfy:
with the stable solution corresponding to the highest root (see Ganelli, 2002 , for details).
The policy being analysed is a tax-cut financed by debt accumulation, with long-run taxes increasing endogenously to meet interest payments. Hence:
where τ are non-distortionary taxes. Aggregating the home and foreign labour-leisure tradeoff equations, it is possible to obtain: The choice of β corresponds to a long-run real interest rate of 5%. The degree of monopolistic competition σ was chosen to be approximately equal to that set by Rotemberg and Woodford (1998). 22 Changing χ and ψ does not change the results significantly (even if they take values lower than one). Social welfare was assumed to take the form:
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